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! Introduction

• First described in 1954 in children who suffered from 
recurrent infections. 

• Since then, our understanding of the epidemiology, 
clinical presentation and pathophysiology has 
significantly advanced.



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p
re

z
e
n
tr
.c
o
m

! Introduction

• Congenital disorder characterized by recurrent life-threatening 
bacterial and fungal infections.

• Congenital defect in NADPH oxidase complex.

• Mutations in these genes lead to crippling of neutrophil-killing 
mechanisms that depend on NADPH oxidase activity.
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! Introduction

• Patients have increased susceptibility to infections by 
catalase-producing organisms (such as Staphylococcus, 
Burkholderia, Serratia, Nocardia, and Aspergillus) with 
predilection for the lungs, liver, and soft tissue. 

• Dysregulation of pro-inflammatory cascades and 
defective apoptosis predispose patients to non-infectious 
granulomata, typically in the lungs and gastrointestinal 
and genitourinary tracts.
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! Introduction

• The second-most common PID in Middle-Eastern 
countries such as Iran, and accounts for 20% of these 
patients, with the AR form of CGD (AR-CGD) being the 
most common.

• Although the exact incidence of CGD in Iran is 
unknown, in the USA and Western Europe it is about 1 
case per 200,000–250,000 live births. 

• CGD is generally diagnosed in infancy or childhood.

• The mean age of detection in Iran is 5.5 years.
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! Diagnosis – Qualitive test
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! Diagnosis - Quantitative
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! Therapeutic options in CGD

• Prophylaxis and treatment for infections.

• Hematopoietic stem cell transplantation.
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! ESID EBMT HSCT guideline 2017

• X-CGD or A/R-CGD with MSD, MUD, MMUD donors plus one of the 
following (UCB and haploidentical stem cell sources are still experimental):

- Non-availability of specialist medical care

- Non-compliance with long-term antibiotic/antimycotic prophylaxis

- ≥ 1 life-threatening infection in the past

- Severe granulomatous disease with progressive organ dysfunction (e.g. 
lung restriction)

- Steroid-dependent granulomatous disease (e.g. colitis)
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!

Conventional treatment 
vs 

Stem cell transplantation
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! Conventional therapy or HSCT

• Conventional therapy aimed at preventing infection 
includes antibacterial prophylaxis, antifungal 
prophylaxis, and interferon γ therapy.

• Although allogeneic HCT is an established curative 
treatment for CGD, HCT is not performed for all patients 
with CGD.

• It is challenging to predict the future outcome of patients 
diagnosed with CGD given continuously improving 
treatment modalities.
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! Conventional therapy or HSCT

• Similar to conventional therapy outcomes, mortality rates 
of patients with CGD who have undergone HCT have 
decreased also:

• High-resolution molecular HLA typing 

• RIC/RTC regimens.
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! Conventional therapy or HSCT



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p
re

z
e
n
tr
.c
o
m

! Conventional therapy or HSCT



F
in

d
 m

o
re

 P
o
w

e
rP

o
in

t 
te

m
p
la

te
s 

o
n
 p
re

z
e
n
tr
.c
o
m

! Conventional therapy or HSCT
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! Conventional therapy or HSCT
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! Conventional therapy or HSCT
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! Conventional therapy or HSCT
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!

Characteristics and risks of 
HCT conditioning regimens

19
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!

Low Intensity                             

Myeloablative 

conditioning

Reduced intensity 

conditioning 

• Increase toxicities 

• Increased level of 

disease control 

• Quicker engraftment 

• Decrease toxicities 

• Reduction mortality

• Increased risk of 

non-engraftment

High Intensity 

20

HCT conditioning regimens
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! Experience with MAC HCT

• An MAC transplantation scheme with a busulfan-based regimen and 
using HLA-matched bone marrow donors is very effective in curing 
patients.

• Significant infections, inflammatory complications, and end-organ 
damage, 

• Severe acute GVHD and death.
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!

Experience with nonmyeloablative, 
RIC and RTC HCT

• RIC/RTC regimens are desirable 

• Their potential to decrease treatment-related toxicity, 
especially for patients with an active infection and poor 
performance status at the time of transplant.

• Lower rates of acute GVHD 

• High rates of mixed donor and recipient chimerism 

• Increased rates of graft loss.
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!

Chimerism

23
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! Mixed chimera

• This situation is acceptable for many patients with a 
primary immunodeficiency, because 100% correction of 
any immune defect usually is not needed.
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!

Challenges

25
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! Challenges

• Reduction of infection and active autoimmunity or 
inflammation before transplantation is ideal.

• Complete resolution is impossible. 

• RIC regimens enable transplantation during ongoing 
infection and result in potentially fewer infection-related 
deaths.
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! Challenges

• X-linked CGD: the possibility for McLeod phenotype:

• secondary to deletion of the XK gene that results in absent 
production of the XK protein. 

• The XK protein is essential for Kell antigen presentation 
on red cells, and patients with McLeod phenotype have a 
Kell-negative red cell phenotype.

• Patients with McLeod phenotype can have red cell 
antigen sensitization from previous Kell and XK-positive 
red cell transfusions and require special attention when 
an HCT is planned for them.
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! Challenges - McLeod phenotype

• Pretreatment with rituximab to reduce anti-Kell and anti-
Kx.

• Conditioning with an MAC regimen with immune 
ablation to prevent persistent posttransplant recipient 
anti-Kell and anti-Kx B and T cells.

• Red cell reduction for Kell/Kx-positive stem cell 
products.

• Planned availability of Kell/Kx-negative (McLeod 
phenotype) blood to support the patient.
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! Challenges

• CGD is a nonmalignant disorder.

• We prefer to schedule the transplant to be performed in a 
summer month when possible.
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! Future

• The prevalence of CGD in Iran is increasing

• consanguineous marriages.

• Overall, hereditary AR-CGD is more predominant in Iran 
rather than the XL-CGD form which is prevalent in most 
other countries. 

• reflects the high incidence of consanguineous marriages in 
Iran.
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! Nilsa & Arman

31
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!

32

((The future is certainly looking brighter for patients with CGD))

((We hope that survival for every patient can be realized one day))


